Biosynthesis of menaquinones. Enzymatic prenylation of 1,4-dihydroxy-2-naphthoate by Micrococcus luteus membrane fractions.
1,4-Dihydroxy-2-naphthoate:polyprenyltransferase was detected in the membrane fraction from Micrococcus luteus. The specificity of the enzyme ws so tolerant as regards the prenyl-donating substrate that prenyl pyrophosphates ranging in chain length from C15 to C45 were active as substrates. The monophosphate esters were also active, though the reactivities were much lower than those of the corresponding pyrophosphates. The enzyme showed rigorous specificity with respect to the aromatic substrate. Neither 1,4-dihydroxynaphthalene nor its 2-methyl derivative was active at all. 1,4-Dihydroxy-3-methyl-2-naphthoate could be prenylated to afford menaquinone, but the reactivity was much less than that of its demethyl derivative. These results support the view that menaquinone biosynthesis involves the prenylation of 1,4-dihydroxy-2-naphthoate prior to decarboxylation or methylation.